
Homework 6, Spring 2023:

Problem 6.1: Construct a Schwartz function Ψ that satisfies
∑

j∈Z |Ψ̂(2−jξ)|2 = 1

for all ξ ∈ Rn \ {0} and whose Fourier transform is supported in the annulus 6/7 ≤
|ξ| ≤ 2 and is equal to 1 on the annulus 1 ≤ |ξ| ≤ 13/7.

Problem 6.2: Suppose that φ(ξ) is a smooth function on Rn that vanishes in a
neighborhood of the origin and is equal to 1 in a neighborhood of infinity. Prove that
the function eiξj |ξ|

−1
φ(ξ) is in Mp(Rn) for 1 < p <∞.
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